THE subject of this short paper involves the question of meat inspection, the importance of which in relation to public health cannot be over-estimated. By meat inspection is meant the examination of animals in order to determine the fitness of their flesh for hunman food. Such examination is mainly post-mortem, but meat inspection properly conducted also involves antemortem inspection where possible. Meat inspection is mainly concerned with the wholesomeness or unwholesomeness of the flesh of animals, but a subsidiary purpose of it is to prevent what has been called the falsification of flesh, such as the substitution of horse-flesh for beef, &c. Inspection is also necessary in order to ensure (a) the maintenance of sound meat in a wholesome condition and the avoidance of its infection froin unsound meat; (b) the detection of unsound meat; (c) the provision of humane and hygienic accommlodation for living animals about to be slaughtered.
(2) Diseased conditions caused by animal parasites resident in the edible parts and that are pathogenic to man, such as Trichinella spiralis and Cysticercus celluloss0, &c.
(3) The presence of poisonouts substances in the flesh. Such poisons may come under the heading of (a) bacterial poisons, or toxins generated in the living body by pathogenic bacteria, or produced post-mortem by putrefactive bacteria; (b) mineral or vegetable poisons introduced into the living animal or, in some cases, added to the flesh as a preservative after death.
(4) Structural alterations that render the flesh or organs unsightly or repulsive in appearance.-These include extensive neoplasms, tumours, mechanical injuries such as fractures and extensive bruising and lesions caused by parasites that are not pathogenic to man, or that would not infect him if taken in by the mouth. On the latter count one would be justified in condemning the liver of any animal with numerous flukes in it.
(5) Conditions that render the flesh innutritious, sack as emaciated flesh.-The flesh of new-born animals is somewhat questionably condemned on this ground also. It would seem to me that a better ground in such a case for condemnation would be the repulsive idea and also the fact that such flesh could hardly be regarded as of the nature and substance demanded by the consumer.
There are two ways in which it may be attempted to avert the dangers of unrestricted traffic in meat. First, by instituting what mnight be described as a fragmentary or incomplete inspection of meat offered for sale, coupled with the infliction of penalties when the sale, or offer for sale, of unwholesome meat or meat otherwise unfit for human food is detected. This method places the duty of determining the fitness of flesh for human food on the butcher, since he has to decide in the first instance whether or not the particular flesh is saleable. Secondly, by instituting a system of general compulsory meat inspection and by making it illegal to sell or offer for sale meat that has not been examined and certified wholesome. This method places the duty of determining the fitness or unfitness of flesh for food on the public authorities.
Needless to say, this is the proper and more reasonable way, but it would entail the establishment and compulsory use of public abattoirs.
The former of these methods is in operation in this country, though an attempt has been made to ensure an improved system of inspection by the Public Health (Meat) Regulations, 1924 , which provides for three hours' notice being given to the Public Health Officer of the local authority of the intention to slaughter animals for food, unless regular days and times have been previously fixed; or, in the case of emergency slaughter, where notice of the slaughter must be given to the local authority as soon as reasonably possible, whether before or after the slaughter takes place. These regulations also provide that where, on the slaughter of an animal for sale for human consumption, it appears that any part of the carease or internal organs is, or may be, diseased or unsound, the person by whom, or on whose behalf, the animal was slaughtered, shall give notice of the fact to the local authority. As I have already intimated, however, these regulations place the responsibility of deciding whether the carease appears sound or not on the butcher, and it would certainly appear a much more satisfactory arrangement if all carcases were inspected irrespective of whether the butcher regarded them as being all correct or not. The objections raised to the institution of public abattoirs and their compulsory use by butchers are largely those of convenience and vested interests, but it has often occurred to me that most butchers would willingly sacrifice these rights if they were assured of immunity from prosecution for the exposure, or sale, of unsound meat, since all meat would be previously inspected and certified by the authorities and the responsibility thus removed from the butchers' shoulders.
Let us now consider some of the diseases of meat in relation to the public health.
(1) Tuberciulosis.-This is probably the most important disease met with in the food animals, not only on account of its serious nature but also on account of its extraordinary frequency, both in cattle and swine. It is beside the point here to consider whether the socalled human tubercle bacillus and the bovine tubercle bacillus are different organisms or only different strains of the same organism: it is of far greater importance to realize that the so-called bovine tubercle bacillus may, and does frequently, cause serious disease in the human subject. That being admitted, it is very important that every possible step should be taken to prevent what is obviously a preventable disease. In this country, however, it is very rare for flesh to be consumed in an uncooked condition, although it is often eaten somewhat under-cooked, and consequently the danger of infection by eating tuberculous flesh is not very great. All the same it is not at all desirable that the public should be compelled to consume quantities of even dead tubercle bacilli. Meat containing lesions of tuberculosis is obviously unsound and frequently repulsive. It must also contain various toxins of the bacillus, and on those grounds must be regarded as undesirable, if not directly dangerous. I am, myself, unaware of a single authentic case of tuberculosis in the human subject arising from consumption of infected meat. A danger, however, which must not be overlooked, is the possibility of infection by the contamination of other food or utensils with infective material from meat before it has been cooked. The lesions of tuberculosis are in the main confined to the seat of the invasion, or the primary lesion, and the lymphatic glands associated with the part. It is, therefore, most commonly a local disease, and condemnation of the parts containing the primary lesion and the corresponding glands is usually sufficient to ensure the safety of the public, provided the carcase is well nourished and otherwise sound. When the blood-stream, however, has become infected, either by way of the lymphatics or by the lesion involving a blood-vessel, generalization takes place, and, in the majority of cases this is indicated by a nmiliary tuberculosis of both lungs. In some instances the arterial blood-stream becomnes involved and generalization is then shown by lesions in deeper-seated lymphatic glands, in or between the muscles, and in other tissues such as bone. It is obvious that in such cases total seizure must be enforced. A problem, however, presents itself in those cases in which, although the lesions from their distribution must be regarded as local tuberculosis, they are yet multiple and extensive. Careful discretion must be exercised in such instances as to whether or not the condition must be regarded in the same light as though it were generalized in the strict sense, or whether some extensive local seizure will safeguard the public. I am constrained to put this point forward because, although the public health is the main issue, it must never be forgotten that a butcher's right to his own property is also very important and one has no justification in confiscating his property unless one is fairly sure that it is a potential source of danger, or is otherwise unfit for human food. The matter might be looked at in a different light if there was any system of compensation for the seizure of the flesh of animals killed in good faith. In such cases the seizure is for the public health and it would be only reasonable to suggest that the public should pay for it. It must be admitted that any general system of compensation might readily be abused by fraudulent butchers and others, but this could be well checked where public abattoirs were in use and where all animals were inspected preceding slaughter by the veterinary inspector.
Some differences of opinion have arisen with regard to the importance of tuberculosis in swine, largely owing to the recommendation of the Royal Commission on Tuberculosis of 1898, in which it was recommended that in the case of any degree of tuberculosis of swine total seizure should be practised. This recommendation was probably made in view of the great tendency to generalization in the pig. Of course one knows that it is impossible to tell at what time generalization may have occurred, and the carcase may have become recently invaded and slaughtered before there was time for the development of lesions. Practical experience, however, has shown that in very many cases there is a purely localized tuberculosis in swine, and most experienced inspectors realize the injustice of total seizure; they therefore deal with such cases on their merits as localized cases, in the same way as with regard to carcases of beef. This method is my interpretation of what has been recommended by the Ministry of Health in Memo 62," Foods." Any degree of tuberculosis in swine, however, should necessitate a very thorough general examination, including in every case the splitting of the carcase through the spinal column, since so many instances arise in which the vertebree are involved in well-nourished carcases which would otherwise have been passed for food.
In estimating the importance of localized tuberculosis in either species, particular attention should be paid to any sequence of lymphatic glands affected, since some groups may be regarded as a second line of defence, and, if they are involved, it implies that the primary infection and the corresponding glands have been overcome. In such a case the disease is obviously more advanced and more serious. From this point of view the greatest importance must be attached to the pre-pectoral lymphatic glands in regard to the forequarters and the iliac and the deep inguinal glands with respect to the hindquarters.
(2) Actinomnycosis.-This disease is met with in cattle and swine and to a less extent in the human subject. It is doubtful, however, whether there is any authentic case of a human being becoming infected by the consumption of the flesh of animals affected by actinomycosis. There is, however, a danger of infection by inoculation through handling of the flesh before cooking. Generally speaking, in both cattle and swine there are no systemic effects unless the lesion has interfered with mastication or deglutition. It is almost always a purely local disease and in a well-nourished carcase perfect safety is ensured by practising local seizure of the affected parts, such as the bead and the glands of the throat, or the mamiimary gland and its lymphatic glands. In only very rare cases does generalization take place, lesions then occurring in the internal organs, such as the liver and lungs.
(3) Anthrax.-There are two ways in which anthrax carcases find their way into the slaughter house. The first and most frequent way is through the slaughter of an animal at the point of death, the nature of the disease being unknown, though possibly sometimes suspected; and second, the slaughter of an animal supposed to be healthy during the incubating stage of the disease. The flesh of anthrax carcases which have been allowed to die with the blood in them, or have been slaughtered too late to permit of efficient bleeding, is unusually dark and could not fail to attract attention. It is stated, however, that when animals suffering from anthrax are killed sufficiently early to enable them to be well bled the muscular tissue is of abnormal pallor. Such carcases might easily escape detection. There are numerous cases of anthrax carcases having been retailed and consumed without reported ill-effects, some of which have only come to light through the development of a lesion by the butcher, or other person, handling the ineat as the result of inoculation. There can be no doubt that all anthrax carcases should be condemned, though the danger of causing anthrax is enormously reduced, if not entirely remiioved, by cooking. This, however, does not remove the danger due to handling infected material.
(4) Foot-and-Mouth Disease.-This disease is communicable to the human subject, but again I am unaware of any authentic instance of its being communicated through eating flesh. The probable danger is of inoculation through handling parts containing the lesions. In this country it is more than likely that the danger of its spread in animals would be considered a stronger justification for condemning the carcase, but on the continent it is the main practice to confiscate the parts with lesions and to pass the other portions if properly bled and well set.
(5) Rabies.-The flesh of animals slaughtered while rabid must be condemned, because of the danger of handling. There is no known instance of the disease being contracted by eating the flesh. There can be no objection whatever to passing the carcase of animals that have exhibited no rabid symptoms but have been slaughtered because they have been bitten by a rabid dog. All that would be necessary would be to remove the parts that had been damaged by the bite.
(6) Bacterial diseases caused by organisms not pathogenic to man, sutch as swine fever, swine erysipelas, pleuro-pneumonia, blackleg, dc.-The couirse to pursue in the case of these infections mnust depend entirely on the condition of the animal at the time of slaughter and on the condition of the carcase as revealed afterwards. In each case if the animal was in an acute phase of the disease the carcase would undoubtedly show the condition generally recognized as fevered flesh and in this case would undoubtedly justify condemnation. If, however, the animal has been slaughtered in a quite early stage of the disease and there is no evidence of injurious effects on the body in general, the carcase may be passed. It must, however, be well nourished, the carcase thoroughly bled and the flesh firm and otherwise normal in appearance. The diseased parts must never be passed, and, in the case of blackleg it is doubtful whether any part of the carcase would be marketable. I have personal knowledge, however, of numerous instances in which the affected quarter of a calf suffering from blackleg has been destroyed and the remainder eaten with impunity.
(7) Carcases of animals that have been poisoned.-It is a not uncommon belief that the flesh of animals that have succumbed to any powerful poison, vegetable or mineral, is dangerous as the food of man, but experiments have negatived this view. It has been shown that in the case of animals poisoned even with the most powerful alkaloids administered by the mouth, such as strychnine, a pound of the muscular tissue would not contain a sufficient quantity of the poison that would be harmful to rnan by ingestion. The risk is even less in the case of strong mineral poisons. There is, therefore, no occasion to condemn the carcase of poisoned animals provided they have been killed before such constitutional effects as degeneration of the heart-muscle or liver have set in, and in time to allow them to be perfectly bled and to allow the carcase to set firmly. This applies also to the case of animals that have received quantities of medicinal substances, provided always that these have not tainted the flesh and that the condition for which the medicines were given does not of itself justify the condemnation.
(8) Fevered Flesh.-The meat which inspectors designate as " febrile " is that which has undergone certain changes characterized by alteration of the colour of the muscles, infiltration of inter-fascicular connective tissue with cedema and the production of a peculiar odour. It is not necessary that the animal in question should have been affected with a high temperature, for similar changes may be brought about in the absence of pyrexia. Fevered flesh may be recognized by the following characters. When first cut the muscle is of a reddish brown colour, rather darker than normal, but turns pink, or brighter, on exposure to air. The cedema makes the meat soft, flabby and sticky to the touch, and when cut there may be a slow exudation of clear pink serum making the surface moist; the capillaries are engorged, indicating imperfect bleeding, as is best seen under the shoulder and in the flank. The fat is sometimes firm, at other times soft; sometimes pink, at other times white. The serous membranes have frequently a leaden tinge. The odour is peculiar and characteristic but passes away on exposure. It is best observed when the shoulder is separated from the forequarter. The vertebrEe have an unnatural brown colour when sawn through, but become brighter on exposure. The flabbiness of the carcase is shown by the muscles bulging over the symphysis pubis when hung up by the hock. The forequarter is also easily moved on the trunk owing to the soft state of the muscles. Microscopically, there is cloudy swelling of the musclefibres which are swollen. The striae have disappeared and nuclei stain badly. There may be infiltration with leucocytes. Organisms of some kind are always to be found and they may include bacilli of the colon type, paratyphoid and Gaertner bacilli, streptococci, and staphylococci. Specific organisms may also be found in the pulp of lymph glands,.such as Bacillus anthracis, &c. No matter what is the origin, febrile meat contains toxic properties, such as alexins and other complex proteid materials. It is, therefore, unfit for consumption, even after sterilization. Organisms may be killed but the toxins may remain. In my view it is usually meat of this kind that is responsible for most of the cases of meat poisoning in man.
Another potent source of meat poisoning is the flesh of animals killed in emergency and where the blood-stream has been invaded by various organisms from the alimentary tract immediately before slaughter. The danger in such a case is all the greater because every part of the carcase is involved, and there may be no gross change to attract attention. Carcases of this character may easily pass in any system of fragmentary inspection such as is here practised, but that would be quite impossible if compulsory abattoirs were established, entailing, as I maintain should be the case, ante-mortem inspection.
Decomposition or taint due to sound meat having been kept rather long and to the invasion of putrefactive organisms from outside sources is of very small importance in comparison with the former, although it may be more easily observed by the sense of smell. An interesting point, especially in a legal sense, may be involved as to the wholesomeness or unwholesomeness of such flesh apart from any mesthetic judgment. Many so-called epicures prefer their meat "high " and consider it hardly fit to eat unless it is " high " (or in the opinion of others "over-ripe "), and they certainly are not adversely affected by eating it. The same flesh might readily cause nausea and alimentary disturbance in other people. But the same thing may be said of perfectly fresh and sound pork, and no butcher could reasonably be prosecuted for selling such pork because it made some people ill.
I am afraid I have only been able to touch the fringe of this great subject and I must plead for indulgence owing to the recent general unrest, caused by the Strike, and my inability to devote the time to the matter that I had hoped to do. However, I trust there may be sufficient material and that I may have made sufficient unorthodox statements to stimu]ate an interesting and instructive discussion.
Discussion.-Lieutenant-Colonel T. DUNLOP-YOUNG: Professor Wooldridge advocates ante-mortem inspection. I have long urged this necessary part of meat inspection, for no system is complete without it and in all the countries I have visited viewing meat inspection, the ante-mortem examination is considered of great importance not only in the detection of " suspected " animals but in the control of contagious disease. Practically all imported meat in Smithfield bears a stamp or label showing that ante-mortem and post-mortem examination has been made by a veterinary officer.
In speaking of actinomycosis, the lecturer mentioned the danger of handling this disease. I am not aware of any reported cases of inoculation caused by handling actinomycotic lesions.
The statement that the butcher is held responsible as to whether a carcase is or is not diseased has to a great extent been modified by the Meat Regulations, as the duty of the butcher now is to report any abnormal conditions he observes, and he has the important protection that if he asks that the carcase, after examination has been conducted, be stamped by the inspector and it is stamped, neither he, nor any other butcher to whom he sells the stamped meat, can be prosecuted if any inherent disease is subsequently found in the carcase. I am surprised that butchers do not make more use of this protection.
Professor Wooldridge used the word " generalization " when speaking of the blood-stream becoming invaded by the tubercle bacilli. I do not think he can have meant that, as it is evident from isolated lesions found in bone, &c., that although the bacilli gain entrance to the blood circulation the few bacilli which enter generally become located in one, or perhaps two areas, and generalization rarely takes place. In fact, in meat inspection, although many carcases and their organs are extensively infected, very few are what could be strictly termed " generalized " tuberculosis; this opinion, I believe I am right in saying, is held by no less an authority than Sir John MacFadyean. With regard to the disease in pigs I think I can say without egotism that the method of dealing with pig carcases described by the lecturer as recommiended by the Departmental Committee on Meat Inspection was first brought into daily use at Smithfield and has been the means, without injury to the health of the public, of saving thousands of pounds yearly. I should like to call attention to an important feature which has come under our notice lately-that is, in slaughterhouse inspection-namely, that if lesions of tuberculosis are found in the lungs and their glands only, or in combination with the mesenteric glands, no other lesions being apparent in the carcase, that carcase is passed for sale. In several of such cases where slight evidence of the disease still remained in situ in the posterior mediastinal lymph-glands, the vertebre have been split and lesions found therein. In one case thirteen centres were found in the vertebre. It would therefore appear that whenever lesions of tuberculosis are found in a pig carcase or its organs, the vertebrne should be split before passing the carcase for sale. The lecturer said anthrax carcases had been eaten and did not injure those who consumed the meat. That is so-there are several cases on record; the gastric secretions evidently destroy the bacilli if no spores are present; but there is great danger of handling such carcases. Here, again, ante-mortem examination is useful. In more than one case we have found that the affected animal arrived at the lairs exhausted, breathing rapidly, lay down immediately it arrived anid showed a frothy red-coloured discharge from the nose and mouth. Professor Wooldridge, in his remarks on foot-and-mouth disease, said it was not necessary, except to prevent spread of the disease, to condemn the careases and that " contacts " could be used for human food. That appears to be true, but we must not forget that the blood of animals in the incubative stage, that is, before vesicles are formed, is very infective and may be the means of spreading the disease. He also mentioned the custom of destroying the affected quarter in blackleg disease and consuming the other three quarters.
Not uncommonly, parts of such carcases are sent to Smithfield; in fact, when we get only three quarters of a calf carcase sent, we are at once suspicious and the bacilli are easily found in the tissues. The type of carcases which cause most trouble to inspectors in markets, and some of which are most dangerous from a meat poisoning point of view, are "emergency cases," including polyarthritis septica, septic metritis, septic mammitis, swine erysipelas, malignant cedema, &c.; mention may also be made of a disease which is causing us some concern, namely, caseous lymphadenitis. Such carcases, minus the organs, require examination by officers who have had an extensive pathological and bacteriological training with a constant use of the microscope. The Meat Regulations constitute an attempt to set up some system of meat inspection in England, where so far, with the exception of large towns, there has been, strictly speaking, no meat inspection. Those regulations are useful as a beginning, but are insufficient, and in the majority of places the work is entrusted to men who have only had a few weeks' training. I cast no reflection upon them; doubtless they do their very best, but it must be obvious that they cannot be good at all branches of their sanitary work. I do not include lay inspectors specially trained, who do no other work than meat inspection. Nevertheless, the Royal Sanitary Institute and gentlemen like Dr. Porter, who takes a great interest in the subject, are to be congratulated on what has been done to give those men some idea of what should or should not be passed as fit for human food. It may seem incredible, but the inspection of meat accepted for the Army and Navy is conducted by officers who have no scientific training and only a few weeks' practical and theoretical training. Again, I am not in any way suggesting that those officers do not act up to the best of their abilities; it is the system I refer to, not the officers. This is the work that should surely be done in the Navy by medical officers, and in the Army the mneat inspection could be done by officers of the R.A.V.C., while " other foods " could be inspected by officers of the R.A.M.C. at no extra expense to the country.
It will be difficult, if not impossible, to do away with all private slaughterhouses; 90 per cent. of the butchers using them kill very good-class animiials. Here and there places exist where the tenant will kill anything he can buy; there are rogues in all trades and professions: those can be singled out and dealt with. In all large towns public abattoirs should be erected and private slaughterhouses closed, as in Scotland. In county districts a Chief Veterinary Officer should be appointed just as a Chief Medical Officer is appointed; he could supervise ineat inspection, the examination of animals under the Tuberculosis Order and Contagious Diseases Orders. In districts, local veterinary surgeons could, as in Holland, supervise meat inspection as part-time officers; the lay inspector could pass all healthy carcases or those in which the organs only are slightly affected with unimportant lesions; but where the carcases are affected, they should be detained until seen by the local veterinary surgeon. All cases of dispute, or instances where bacteriological examination is necessary, should be referred to the Chief Veterinary Officer, who could, if necessary, confer with the Chief Medical Officer.
Until some such organization is adopted, we shall continue to suffer from a system of imperfection. It is for the medical profession, in the interests of public health, to urge that this should be done, and in so doing they will have the united support of the veterinary profession in an endeavour to obtain the elimination from our text-books on pathology the words " in England there is no regulated system of meat inspection."
Dr. GEORGE JONES: Much has been said about criminal responsibility of sellers of meat: so far the civil liability of the seller to the buyer has not been mentioned. If one goes into a restaurant and orders a meal there is a contract inferred from conduct between the visitor and the restaurateur. If, in consequence of the joint being bad he is ill, he has an action at law against the restaurateur, and may obtain heavy damages from him. The restaurateur may have a remedy over against the butcher who sold him the meat, and the butcher may have a remedy over against the wholesale dealer at the market, and he, in turn, against the slaughterer, or the grazier, or the farmer. Now the slaughterhouse owner may be induced to sell his rights in his premises to the municipality all the more readily because he is almost certain to be asked to run his own or new and better premises on behalf of the municipality. Should statutory powers be obtained for the reconstruction or redistribution of existing slaughterhouses a complete scheme for examination and marking of meat might be adopted. A clause in the Act might well give statutory protection to the seller of meat marked as examined and found good by the municipality, and it might be enacted that such a warrantyfor such it would be-should bar any subsequent action, unless gross negligence was proved as against somne servant or agent of the municipality.
The private lunatic asylum, the private elementary school, even the great voluntary hospitals are being hard pressed by the still greater municipal asylums, by the council schools, and by the Poor Law " Hospitals." Is not this an indication that before long municipal abattoirs will displace the existing slaughterhouses ?
The economic aspect may prove important. It can hardly be advantageous to drive cattle through Stratford, Bow, Mile End and Whitechapel, to the old slaughterhouses in Butcher's Row, Aldgate. In the middle of the eighteenth century the London Hospital bought four farms which ran back from the present site in Whitechapel Road to the river. In those days the Aldgate slaughterhouses were no doubt conmmodious and convenient. Now they are not, and the local Medical Officer of Health, the traffic authorities and the travelling public will be very glad to hear that Butcher's Row is to nmigrate to Islington.
There is yet another economic advantage in the concentration of the meat trade and the re-organization of slaughtering. The production of commercial albumen fronm blood, the extraction of the internal secretions of the ductless glands, the disposal of hides and offal, could all be carried on with far greater economy if scattered slaughterhouses disappeared and the trade were concentrated in a few well-selected areas.
We have seen in the lifetime of a generation one great industry after another organized, centralized, and at last municipalized, until in such towns as Glasgow and Birmingham nearly everything is in the hands of the Corporation. May not the advocates of municipal abattoirs hope for something similar in the not far distant future?
